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Abstract 

Introduction: Relapse after allogeneic hematopoietic stem cell transplantation in patients with myelodysplasia is a 
challenging problem with limited treatment options. Attempts to induce a graft-versus-leukemia effect have been 
used with limited success. In patients with myelodysplasia, sustained complete remissions have generally been 
limited to patients with long-term remission after transplant and those with low numbers of marrow blasts. 

Case presentation: We report the case of a 41 -year-old Caucasian woman with relapsed myelodysplastic 
syndrome and a high blast percentage six months after undergoing an allogeneic transplant who achieved a 
sustained complete remission after withdrawal of immunosuppression alone. 

Conclusion: This case highlights the importance of a reasonable period of observation after withdrawing 
immunosuppression to induce graft-versus-leukemia, and the potential effectiveness of that approach. 



Introduction 

Allogeneic hematopoietic stem cell transplantation (HSCT) 
is the only curative treatment for patients with myelodys- 
plastic syndrome (MDS). Transplant-related complications 
and disease relapse are the major causes of treatment 
failure. Therapeutic options to manage disease relapse are 
limited and virtually all patients ultimately die of their 
disease or from complications of its treatment. Although 
withdrawal of immunosuppression is a common initial 
therapeutic strategy, its limited record of success com- 
monly results in proceeding rapidly to induction 
chemotherapy and donor lymphocyte infusion (DLI) in 
patients with significant numbers of blasts. Chemo- 
therapy, second transplants and DLI are often used but 
carry a high degree of morbidity and mortality. Here 
we present the case of a patient with relapsed MDS 
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after allogeneic HSCT who was successfully treated 
with immunosuppression withdrawal. 

Case presentation 

Our patient was a 41 -year-old Caucasian woman who, 
four years prior to her presentation to the Cleveland 
Clinic, was found on routine blood work to be pancytope- 
nic (white blood cell count (WBC) 3300/mm 3 with an ab- 
solute neutrophil count (ANC) of 1600/mm 3 , hemoglobin 
11.2g/dL, platelet count 104,000/mm 3 ). She noted fatigue 
but denied other symptoms. An initial bone marrow biopsy 
showed trilineage dyspoiesis with an increase in atypical 
myeloblasts (8%), consistent with MDS, categorized as 
refractory anemia with excess blasts (RAEB-1). A cytogen- 
etic analysis revealed a normal female karyotype. Her initial 
score on the International Prognostic Scoring System 
(IPSS) was 0.5, or intermediate- 1 risk group. She did not 
require transfusions and her serum ferritin was 11.3ng/mL. 

A subsequent bone marrow biopsy approximately six 
months later demonstrated a rising blast percentage to 
15%, consistent with MDS RAEB-2. Our patients blood 
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counts declined very gradually and remained largely 
stable over the next three years. The blast count on 
repeat bone marrows over this time period remained in 
the 10% to 15% range. Cytogenetic analysis continued to 
demonstrate a normal female karyotype. She remained 
asymptomatic and declined therapy, despite the elevated 
blast count. She began to develop worsening cytopenias 
despite a stable blast percentage on repeat bone marrow 
biopsies and she subsequently developed worsening 
anemia requiring red blood cell transfusions. As she 
became more symptomatic, she agreed to proceed with 
allogeneic HSCT from her brother, who had previously 
been identified to be human leukocyte antigen (HLA)- 
identical. A pretransplant bone marrow biopsy revealed 
high-grade MDS with 15% blasts. One month later, she 
underwent HSCT following high-dose intravenous 
busulfan (12.8mg/kg) and cyclophosphamide (120mg/kg). 
Graft-versus-host disease (GVHD) prophylaxis consisted 
of cyclosporine and mycophenolate mofetil. 

Four weeks after the transplant she developed an 
erythematous, pruritic skin rash on her chest, accounting 
for approximately 25% of her body surface area. Results 
from a skin biopsy confirmed grade 2 acute GVHD. She 
also developed nausea and vomiting suggestive of upper 
gastrointestinal tract GVHD, although this was not 
confirmed on histology. She was treated with lmg/kg of 
prednisone and continued mycophenolate and cyclo- 
sporine. Her GVHD symptoms resolved and she was 
tapered off prednisone by 18 weeks post-transplantation. 
Within this same time frame, it was first noted 125 days 
post-transplant that her blood counts had decreased 
(WBC, 1450/mm 3 ; ANC, 870/mm 3 ; hemoglobin, 9.7g/dL; 
platelet count, 83,000/mm 3 ) although our patient felt well. 
An engraftment analysis from her peripheral blood on the 
same day, which had previously demonstrated complete 
donor leukocyte and T-cell chimerism, demonstrated 3% 
of the peripheral blood leukocyte deoxyribonucleic acid 
(DNA) of recipient origin and 41% of the T-cell- enriched 
fraction containing DNA of recipient origin. Her blood 
counts continued to decline. Sixteen days later, approxi- 
mately five months after transplantation, her WBC was 
940/mm 3 , ANC 430/mm 3 , hemoglobin 8.0g/dL and platelet 
count 89,000/mm 3 . 

By day 143, a peripheral smear showed a WBC of 
1240/mm 3 , ANC 520/mm 3 , hemoglobin lO.lg/dL, and a 
platelet count of 102,000/mm 3 with 1% circulating blasts. 
A bone marrow biopsy at this time, now six months after 
transplantation, demonstrated relapsed MDS with 12% 
blasts. Cytogenetic analysis showed mixed chimerism but 
a normal karyotype, 46,XX/46,XY. 

A repeat engraftment analysis on day 153 confirmed 
increasing recipient chimerism, with 42% of the peripheral 
blood leukocyte DNA of recipient origin and 65% of the 
T-cell-enriched fraction containing DNA of recipient 



origin. Peripheral blood counts on day 153 demonstrated a 
WBC of 1700/mm 3 , ANC 650/mm 3 , hemoglobin 9.3g/dL, 
and a platelet count of 124,000/mm 3 with 10% circulating 
blasts. Our patients immunosuppression (cyclosporine and 
mycophenolate mofetil) was stopped day 153 and induction 
chemotherapy and DLI were planned. 

Our patient was admitted to an outside hospital for 
fever and chest pain the following week. Blood counts at 
that time revealed a WBC of 8000/mm 3 and an ANC of 
1500/mm 3 with no circulating blasts. She was found to 
have pneumonia with an associated parapneumonic 
pericardial effusion. She underwent pericardiocentesis 
and was transferred to our institution, where she com- 
pleted a course of intravenous antibiotics. During her 
hospitalization, her WBC and ANC remained in the normal 
range with no evidence of circulating blasts. On follow-up, 
approximately a month after stopping immunosuppresion, 
our patient developed an erythematous, pruritic rash on her 
upper and lower extremities, accounting for approximately 
50% of her body surface area. Counts at this time dropped, 
with a WBC of 98/mm 3 , hemoglobin 8.3g/dL, and a platelet 
count of 5000/mm 3 . A skin biopsy confirmed grade 2 
GVHD. A bone marrow biopsy done the same day, five 
weeks after stopping immunosuppression, demonstrated a 
hypocellular bone marrow with no evidence of MDS. 
Engraftment analysis on day 181 demonstrated only 1% of 
peripheral blood leukocyte DNA of recipient origin and no 
recipient DNA in the T-cell enriched fraction. 

The rash progressed over the next two weeks, becoming 
more erythematous and pruritic, and demonstrating 
features of both acute and chronic GVHD. Her liver 
function tests were also mildly elevated. Prednisone 
lmg/kg was initiated and lead to a gradual improvement 
of her rash and liver function tests, and she was tapered 
off immunosuppression over a six-month period. Her 
blood counts normalized by day 209 and she continued to 
demonstrate complete donor chimerism. Interestingly, she 
developed intermittent neutropenia during her taper, how- 
ever this would recover spontaneously and she continued 
to demonstrate complete donor chimerism on engraft- 
ment studies. Her counts have subsequently completely 
normalized. Our patient is currently more than three years 
from her allogeneic transplant and more than two and a 
half years from stopping immunosuppression. She con- 
tinues to do exceedingly well, training for and running in 
half-marathons regularly. Her blood counts are normal 
and her leukocytes and T-cells are 100% donor. 

Discussion 

The curative effect of HSCT results not only from the radi- 
ation and/or chemotherapy in the conditioning regimen, 
but also from a graft-versus-leukemia (GVL) effect exerted 
by the donor-derived immune system. The demonstration 
that donor T-cells inhibit the growth of leukemia colonies 
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in vitro and eliminate leukemia stem cells, as assessed by a 
model of engraftment and propagation of leukemia in 
immunologically susceptible mice, indicate that this im- 
munologic effect can be curative [1,2]. The lower incidence 
of relapse in patients who develop GVHD supports the 
contribution of the donor-derived immune system to the 
eradication of malignant cells [3]. The prevention or 
moderation of GVHD without loss of a GVL effect remains 
a significant and unsolved challenge. 

Disease relapse is the most frequent cause of treatment 
failure after allogeneic HSCT of MDS. Relapse risk depends 
on remission status at the time of transplant, cytogenetic 
and molecular abnormalities of the MDS cells, and other 
factors. Patients with MDS who relapse after transplant- 
ation have dismal prognoses and there is no standard 
effective treatment strategy. Options include intensive 
chemotherapy and DLI, or second transplants, all of which 
are associated with high mortality rates and have achieved 
only very limited degrees of success [4]. Novel approaches 
to enhance the GVL effect using donor-derived natural 
killer cells are being studied [5]. 

Withdrawal of immunosuppression and DLI has been 
moderately successful in the treatment of relapsed 
chronic myelogenous leukemia (CML), which is highly 
sensitive to the GVL effect. High relapse rates after 
T-cell depletion of the allograft in CML transplantation 
has been well documented and support the sensitivity 
of CML to GVL [3]. Reports of individual patients who 
relapse after transplantation but achieve remission 
when immunosuppression was stopped and GVHD 
flared, and the effectiveness of DLI in achieving long- 
term remission in patients who have relapsed provide 
further evidence of this. 

By contrast, patients with MDS and acute myelogenous 
leukemia (AML) who relapse after HSCT are a heteroge- 
neous group and there is no single standard approach. Out- 
comes with aggressive chemotherapy, DLI or second HSCT 
are generally poor [6-8]. The few who benefit are generally 
younger patients with good performance status and long 
disease-free interval after transplant [4]. Immunosuppres- 
sion withdrawal alone has rarely been reported to achieve a 
meaningful response after myeloablative transplantation in 
MDS or AML [9,10]. 

Researchers at the MD Anderson Cancer Center 
reported durable remissions in a small subset of patients 
with MDS or AML who had relapsed after reduced inten- 
sity, not myeloablative, regimens and undergone second 
HSCT, but dismal outcomes in patients who had their 
immunosuppression withdrawn or who received DLI [11]. 
Only 6.6% of patients achieved a complete remission after 
immunosuppression withdrawal; and unlike our patient, 
all had less than 10% blasts in their bone marrow and no 
circulating blasts. Most of those who did not respond to 
immunosuppression withdrawal were treated with further 



chemotherapy or DLI. Results after myeloablative trans- 
plant are even less encouraging [9,10]. 

A large series evaluating immunosuppression withdrawal 
demonstrated durable remissions in 84% of patients with 
CML, underscoring the strong GVL effect in CML, 
whereas only 10% of patients with AML and no advanced 
CML or acute lymphoblastic leukemia achieved remissions 
at three years [11]. Success was limited to patients who had 
sustained complete remission after transplant and who had 
low numbers of blasts. Patients with MDS who relapse 
shortly after myeloablative transplants with high numbers 
of blasts have not achieved sustained remission after with- 
drawal of immunosuppression alone and generally proceed 
rapidly to more aggressive therapy if appropriate. 

The efficacy of DLI in MDS has been evaluated with a 
response rate of 14% to 40% [12,13]. DLI has been 
effective in inducing long-term remission in a small 
subset of patients with MDS; however, responses are 
associated with severe GVHD, which can result in 
significant transplant-related morbidity and mortality. 
The incidence rates of acute and chronic GVHD varied 
from 34% to 60% and 14% to 33%, respectively. In one 
small series, patients who were higher risk on the IPSS 
appeared to have a better response to DLI than those 
with lower-intermediate risk IPSS [13]. While low tumor 
burden generally is a predictor of response to DLI, MDS is 
a clinically and molecularly heterogeneous group, and one 
may speculate that the susceptibility to immunologic treat- 
ment or GVL effect may be impacted by the cytogenetic 
and molecular characteristics of the MDS clone. 

The difficulty of determining who may be susceptible to 
immunologic treatment or the GVL effect was recently 
illustrated by a report of patients who relapsed after 
haploidentical transplantation [14]. In five of 17 patients' 
mutant leukemic cells, the HLA haplotype that differed 
from the donor was lost at relapse due to acquired unipar- 
ental disomy of chromosome 6p. Thus, T-cells from the 
donor that had recognized and killed the original leukemic 
cells no longer recognized the mutant leukemic cells. 

Other therapies, such as hypomethylating agents, with or 
without DLI or second transplants, also warrant further 
investigation in this setting. A recent report demonstrated 
the safety and efficacy of azacitidine as a treatment for 
minimal residual disease [15]. Twenty patients with de- 
creasing donor chimerism were treated with four cycles of 
azacitidine and 80% of these patients responded with either 
increasing donor chimerism or stabilization in the absence 
of relapse. Although relapse eventually occurred in 65% of 
these patients, time to relapse was significantly delayed. 

There remains significant variability in regards to 
long-term disease control in patients with MDS who 
relapse after transplant. Several factors are involved, 
including the disease status at time of transplant, remission 
duration, disease tempo at time of relapse, molecular and 
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cytogenetic abnormalities, and donor type. The presence of 
comorbidities, including infections and active GVHD, also 
play an important role in determining subsequent therapy. 
Our case illustrates that immunosuppression withdrawal 
remains a valid and efficacious therapeutic modality in 
MDS relapse after allogeneic transplant. Although our pa- 
tient had a higher blast percentage than has generally been 
associated with withdrawal of immunosuppression being 
effective, her disease was relatively slow in its evolution 
both initially and at relapse, and thus may have allowed for 
the adequate time required for immunosuppression with- 
drawal to work. Cytogenetic and molecular risk may have 
further played a role in disease kinetics as well as sensitivity 
of our patients MDS clone to immune manipulation. 

Conclusion 

Although the approach to relapsed MDS or AML after 
allogeneic transplant remains challenging, our case high- 
lights the importance of at least four weeks' observation for 
GVHD or hematologic improvement following immuno- 
suppression withdrawal. Even in patients who have been 
identified as having factors that would predict poor response 
to immunosuppression withdrawal, it should be considered 
as an initial tactic in cases of relapsed disease where an im- 
mediate response is not required. Unnecessary toxic chemo- 
therapy and severe GVHD after DLI, both of which achieve 
only limited success, can be avoided with this approach. 
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for publication of this manuscript. A copy of the written 
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this journal. 

Abbreviations 

AML: Acute myelogenous leukemia; ANC: Absolute neutrophil count; 
CML: Chronic myelogenous leukemia; DLI: Donor lymphocyte infusion; 
GVHD: Graft-versus-host disease; GVL: Graft-versus-leukemia; HLA: Human 
leukocyte antigen; HSCT: Hematopoietic stem cell transplantation; 
IPSS: International Prognostic Scoring System; MDS: Myelodysplastic 
syndrome; WBC: White blood cell count. 

Competing interests 

The authors declare that they have no competing interests. 
Authors' contributions 

BKH analyzed and interpreted the patient data regarding the hematological 
disease and the transplant and was a major contributor to writing the 
manuscript. GV reviewed the pertinent literature and was a major 
contributor to writing the manuscript. EAC was a major contributor to 
writing the manuscript. All authors read and approved the final manuscript. 

Author details 

1 Bone Marrow Transplant Program, Department of Hematologic Oncology 
and Blood Disorders, Cleveland Clinic Taussig Cancer Institute, 9500 Euclid 
Avenue, Cleveland, OH 44195, USA. 2 Wake Forest School of Medicine, 
Winston-Salem, NC, USA. 

Received: 9 August 2012 Accepted: 1 December 2012 
Published: 14 January 2013 



References 

1. Copelan EA: Hematopoietic stem-cell transplantation. N Engl J Med 2006, 

354:1813-1826. 

2. Bonnet D, Warren EH, Greenberg PD, Dick JE, Riddell SR: CD8(+) minor 
histocompatibility antigen-specific cytotoxic T lymphocyte clones 
eliminate human acute myeloid leukemia stem cells. Proc Natl Acad Sci U 
SA 1999,96:8639-8644. 

3. Horowitz MM, Gale RP, Sondel PM, Goldman JM, Kersey J, Kolb HJ, Rimm AA, 
Ringden 0, Rozman C, Speck B, Truit RL, Zwaan FE, Bortin MM: Graft-versus- 
leukemia reactions after bone marrow transplantation. Blood 1 990, 75:555-562. 

4. Porter DL, Alvea EP, Antin JH, DeLima M, Estey E, Falkenburg JH, Hardy N, 
Kroeger N, Leis J, Levine J, Maloney DG, Peggs K, Rowe JM, Wayne AS, Giralt 
S, Bishop MR, van Besien K: NCI First International workshop on the 
biology, prevention, and treatment of relapse after allogeneic 
hematopoietic stem cell transplantation: report from the committee on 
treatment of relapse after allogeneic hematopoietic stem cell 
transplantation. Biol Blood Marrow Transplant 2010, 16:1467-1503. 

5. Ruggeri L, Capanni M, Urbani E, Perruccio K, Shlomchik WD, Tosti A, Posati 
S, Rogaia D, Frassoni F, Aversa F, Martelli MF, Velardi A: Effectiveness of 
donor natural killer cell alloreactivity in mismatched hematopoietic 
transplants. Science 2002, 295:2097-2100. 

6. Frassoni F, Barrett AJ, Granena A, Ernst P, Garthon G, Kolb HJ, Prentice HG, 
Vernant JP, Zwaan FE, Gratwohl A: Relapse after allogeneic bone marrow 
transplantation for acute leukaemia: a survey by the E.B.M.T. of 1 17 
cases. Br J Haematol 1988, 70:317-320. 

7. Kumar L: Leukemia: management of relapse after allogeneic bone 
marrow transplantation. J Clin Oncol 1994, 12:1710-1717. 

8. Odom LF, August CS, Gilthens JH, Humbert JR, Morse H, Peakman D, Sharma 
B, Rusnak SL, Johnson FB: Remission of relapsed leukaemia during a graft- 
versus-host reaction. A "graft-versus-leukaemia reaction" in man? Lancet 
1978, 2:537-540. 

9. Higano CS, Brixey M, Bryant EM, Durnam DM, Doney K, Sullivan KM, Singer 
JW: Durable complete remission of acute nonlymphocytic leukemia 
associated with discontinuation of immunosuppression following 
relapse after allogeneic bone marrow transplantation. A case report of a 
probable graft-versus-leukemia effect. Transplantation 1990, 50:175-177. 

10. Elmaagacli AH, Beelen DW, Trenn G, Schmidt O, Nahler M, Schaefer UW: 
Induction of a graft-versus-leukemia reaction by cyclosporine A 
withdrawal as immunotherapy for leukemia relapsing after allogeneic 
bone marrow transplantation. Bone Marrow Transplant 1999, 23:771-777. 

1 1 . Oran B, Giralt S, Couriel D, Hosing C, Shpall EJ, de Meis E, Khouri IF, 
Qazibash M, Anderlini P, Kebriaei P, Popat U, Carrasco-yalan A, Champlin RE, 
de Lima M: Treatment of AML and MDS relapsing after reduced-intensity 
conditioning and allogeneic hematopoietic stem cell transplantation. 
Leukemia 2007, 21:2540-2544. 

12. Depil S, Deconinck E, Milpie N, Sutton L, Witz F, Jouet JP, Damaj G, Yakoub- 
Agha I: Donor lymphocyte infusion to treat relapse after allogeneic bone 
marrow transplantation for myelodysplastic syndrome. Bone Marrow 
Transplant 2004, 33:531-534. 

13. Campregher PV, Gooley T, Scott BL, Moravec C, Sandmaier B, Martin PJ, 
Deeg HJ, Warren EH, Flowers ME: Results of donor lymphocyte infusions 
for relapsed myelodysplastic syndrome after hematopoietic cell 
transplantation. Bone Marrow Transplant 2007, 40:965-971. 

14. Vago L, Perna SK, Zanussi M, Mazzi B, Barlassina C, Stanghellini MT, Perrelli 
NF, Cosentino C, Torri F, Angius A, Forno B, Casucci M, Bernardi M, Peccatori 
J, Corti C, Bondanaza A, Ferrari M, Rossini S, Roncarolo MG, Bordignon C, 
Bonini C, Ciceri F, Fleischhauer K: Loss of mismatched HLA in leukemia 
after stem-cell transplantation. N Engl J Med 2009, 361:478-488. 

1 5. Platzbecker U, Wermke M, Radke J, Oelschlaegel U, Seltmann F, Kiani A, Klut 
IM, Knoth H, Rollig C, Schetelig J, Mohr B, Graehlert X, Ehninger G, Bornhauser 
M, Thiede C: Azacitidine for treatment of imminent relapse in MDS or AML 
patients after allogeneic HSCT: results of the RELAZA trial. Leukemia 2012, 
26:381-389. 



doi:1 0.1 186/1 752-1 947-7-1 8 

Cite this article as: Hamilton et al.: Sustained disease-free survival 
achieved with withdrawal of immunosuppression after rapid relapse of 
myelodysplastic syndrome following myeloablative allogeneic 
hematopoietic transplantation: a case report. Journal of Medical Case 
Reports 2013 7:18. 



